An analysis of 30-day mortality after weekend versus weekday elective joint arthroplasty in England and Wales: a cohort study using the National Joint Registry Dataset by Hunt, L.P. et al.
This is a repository copy of An analysis of 30-day mortality after weekend versus weekday
elective joint arthroplasty in England and Wales: a cohort study using the National Joint 
Registry Dataset.
White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/125159/
Version: Accepted Version
Article:
Hunt, L.P., Blom, A. and Wilkinson, J.M. orcid.org/0000-0001-5577-3674 (2017) An 
analysis of 30-day mortality after weekend versus weekday elective joint arthroplasty in 
England and Wales: a cohort study using the National Joint Registry Dataset. Bone and 
Joint Journal , 99-B (12). pp. 1618-1628. ISSN 2049-4394 
https://doi.org/10.1302/0301-620X.99B12.BJJ-2017-0347.R1
eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/
Reuse 
Items deposited in White Rose Research Online are protected by copyright, with all rights reserved unless 
indicated otherwise. They may be downloaded and/or printed for private study, or other acts as permitted by 
national copyright laws. The publisher or other rights holders may allow further reproduction and re-use of 
the full text version. This is indicated by the licence information on the White Rose Research Online record 
for the item. 
Takedown 
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 
For Review Only






	
	
	


	



	

	
	
	




 

!		
"
#
$		


	 	
	

 

	  !
"#$	 %&'(')'&'#)$



https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
For Review Only
1 
 
	
	
	


	


	


	
	
	



 

!		
"
#
$		

 
Page 1 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
2 
 

 
	

				

			
	
	
	 
!	
"#
	
	
	$%	&		


	'"(	)(*

)(+,
		((-,./	(,),--)	 
"0#	1	
	
		
				
	 
2

	
		
 (34$.3405 () (.&	
 )4$ (. )(&			

	 
,
	
	 (+4$ (( (6&
	 (-4$ (6 (.&	 
					,,
	7	
		,		,			,
#	
			 
0	

			
	 7
	
			
		
 
Page 2 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
3 
 
5	
8		
	#	
						'	
		9			 
(
:	

 
   
 

 
 	 	 , 	 #	

(6,	'"	)(3 
)
"			
	
 
,

   		   
  	  	,
+,3
 	
		 

"	
			

	
	
	
	 	,
/-
 	
		 

#
			
		
'  	 )-   ). 	 :	 '	 7		 $:'7&  
(
 
  
 (,33,)/6 	 
		 	 	 		 
)4 	 	  
	   	 
 	  .4 	 
		  
  
(
   
	  
	# 
  	  
 #
	  
	  	 	 	 :'7    		 ,
	)(( 
.
	,					
	 ',  		 
 	 		 $ #
, 	 &  	 $	

, 	, 	,  	&         ++4 	 
		-)4	77	 
:, 	  	  
	    	 	 
	 	 	
	 
   7  7       $ 	  .),
!; 3&,				$( )-,!< 3&


	#,			#,
	
		 

"		
				
	
	  	  
	   9	  :, 	  	 	 
,  	 	 	
     
 

 	    

  " 
 =	 >	 2	 $   &
 '  ",  8	  =	 7		 $   & 
	  
Page 3 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
4 
 

	 	 
	 , 	  	    
  7 
7 	 	 	  	 
	  
	   
 
  	  "  #
	   		 	 
	  	 	 
  	 	  	  
,   	 ,  

 		, 		 	$7&		
((	=>2	 

!	
7
8     	   	 6-,(( 	
 	  66),-(- 	
 

  	  	 '  "  ( 	 )   (
*
)(+ 
(
*	
!*
	7	8	
=	7			=!	7	$  
&))(3 "
#6,6)		 $,/-/	&(-,()) 	  $.,/(
	&
  
  8  
	, 	 	 /)6,3(	
6)3,).6		 (/	
3+   #   =:7 
        
	,	/)6,3	6)+,.+	 
7		
%		
 	 
	
	 
 
 	             
	  
# 	 0# 	1 	 
  ? 1  	 $:22&

	
		
$& 
		
	
		 	    	
 $)3, )/-, ).((,  )()(+&  0# 

  	 
    	 	      


			=>2,
((,()

,$<33,333.,//+,/3/.,
66+, 636., --+  -3@ &, 7  $!(, !), !  !3&  	  $
,
Page 4 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
5 
 

, 	,  	  	  	  
, 
, 	,

	 &, 			,
	

	
#			 
((
0	9#
	

		
	
7	
	A		
		

	7#			 	
 		
$=8B&
	
	 34			
 

2
7

		
	
3+,.( 	 
     $7 +3,-  7 .,-&  

	
		36),.++A/+,3
$73),3++
7((,+/(&	
		//,.-$(& 8,
	
	
   	        	 	  	 

 	     	 
    
 	 
$!C ((!C (6,	,D	((E& 
"	
		
     	  	   =:7 	,  	

  	 	,	 	 		 
 	 
	 , 	 
 
 $)&  
	  	 	 	 
 	 =:7
	 			  $	)
)EA   	F !C (, F !C )&,   	  	 
  
	 	 $	F !C )  !C -+ 	,   !C .6  !C (),
	& 
Page 5 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
6 
 
					
	
0

B	    	 	  	 
   	 	 

   , 	 6+4   	  6)4    
  	 =:7
	
   $)& 
 =:7	, 	


	

 $)-,3+6 $-+4&   +,63 
    
	
)-6,/) $64&   .(,(  &   
   			   $+,3
$-(4&+),(3
(,+$6(4&+/-,/(
  &     	  =:7 	   #	  		 	
	  		,     	 	  
	 
	  
   
	 $:	!C -6%!C .3  ,
	& 
$& 
7
*			=:7			
	7	$&,7

$>
&, 
 $7
=
&  "	 $*
& 
  	,
	 		 			,  		 	  	   
  
$& 				
	$	
+,!C /.& :,	
			7	$	
+E,!C (6& 		
$0#	1F:22 //.3405 3( -3,!C )& 


8				
	
		
=>2 ((,()      	   	 
    
 	 	=:7	 $+&,  	 	
	 
	
 	 $)  )3, )/  )-, ).  )((,  )()  )(+&  5    
  	 
	  	
	      	  5   )
	
 	    	       
	  
	$	3,	F))3!C -,)/)-!C .,).)((
Page 6 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
7 
 
!C 6,)())(+!C (+A	3E,F))3!C -+,)/)-!C )+,).
)((!C 6,)())(+!C 3/& 

 		,					
	
,	#		)())(+		
	
  	
	$ !C .&A%
		
				 /4$.3405 +4
 -4& (4$.3405 64  )4& 	,

 
   +-    " 	   	  	  
  


 
"			
		=:7	G
 	  	  7  !)  !  !3 	  	 =:7 	 
	  )  )(+, 	        			 

	$3& 		

)/,	
 7!(!)$/& 
		
				
#
	
	HI,		
	7!(!)!!3
	 7					7$!< (&,		
,	
	
7				/ 
						
		

$3&, 
 7	


$0	9A:	F6 64(6),+6-
- )4)3),-.+
,!< (A
%- )4)(-,)(/
- +4).),(3+
,!C (-& 	
				$		!C (3	!C /& 
!	 		, 
	
 $	F
	 (6$.3405 /  ).&,F ((
 $.3405 )  )(&& J	 		 $ &   	
	$:	F!< (A!C )&,
	      
	      	  
	
$& 
Page 7 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
8 
 
5

		
0#	1
#	
	
  	   	  	     	   
	 	
  "	 	   %    			 		   
	
HI$!< (	,			&,
	
	     	   + 	
 	   		 

			,,	

,7$		!C )!C )3,	
	& 
$(&	6:22		,
	
     + 	
	  	  		 
 :22
 6.$.3405 /( ( A!C -/& 6) $.3405 33  .A!C ()&, 	, 
	,	,,7	
 

E)  )(+    
  	 	 	 	   	
	9,  	   
	  
	 
#	 
((,()
  	,

   	 
		 	  	 
	 
    	
, 
	  
	 
#	, 	 	9,  	 
$
,
,	, 	 	&,	
			 		
       $!C (3A   +(,-. 	 	 	

 	
	&  7	
	,    
   	  $
,

, 	, 
  	&,   	, 	
 		
      $!C )3A   3(,/ 	 	 	 

	
	& 	
$)&	6	:22
						A:22 -)$.3405 /
( 6A!C (+& 6$.3405 3+ .(A!C -&	 

Page 8 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
9 
 
*		
"=>2			
'
"	
	 
"
		
	'",
     	 	 =:7 	,   	  	  

 =:7 	,     	   	   

	,    	
    " 	  +3 .

		,	,
((,()
"			
	

	
	

	
	 

8 		  	   

  ,   	 
	 	 
		' 
(,(
8	#					
	  

  	 
	    		  : 2 K $:2K&
 8,		  

	
	=>2,
(+
			
	
	
	 9	   5 	 	  
   		 
	 :,
 	  ,   		 
	 
	  8 		  
		
						
	
77 
/,-,(,(3
!			
	?%
	 
 
  	  
 	 	  ' 	, =

	  	  	 	9  
 
(/
 8    	  
	
			
				 

",,
			
	
(,				
			 
((,(),(6)
	
	
,
	,			 !,)(		

		

	 (.4		
Page 9 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
10 
 
		 -4		$		,
 +)A.3405, )( -A!C +3& :,			
	#	
		 7	

	=>2 #
,	=>2	
		,		9,		
	#	
	,
			7			 	#	

,
))
	
				,			#	
				
	 
),)+
:,			
#			
 

"7

		 0
			#		
 ,
)3
   ) 		   
)/)-
 E  	
	 		  	
			 	  	 . 
	 	  	 
 	  	  
)+,/..	
7$7
.
	:2. 3$.3405 3
)3 -&A00
		5#:2- +$6 3. +& 
).
"		E5	
		
=>2		
		 "			
	+3.
				E5	(.)3L

)
,
	$E5)/L

)
&	$E5;L

)
&
	 
((,(),(.

 
      E5    )/,/ 	  )3(,6(- 

		

			,
   E5   1  	   , 	  , ,7,
,E5	
	$HI&,
 3.$ / .-&,!C +(	A /+$ + .6&,!C / 

5 	,  		 		  ,  	 
  	  
#				 8								

#	
	   		   (( 	, 
		
	 
	 	,    
		 	 		 	, 	    	 	  #
	 
		  		 		
	, 	 		, 	 	 	,  


#	9	 
Page 10 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
11 
 





:	
		
7,#7,	
'"							
	 

2
&'
(	
(%

)%
#
*%

"'"
			
						
	F	
				' 	


+'
=	>	2	',",=55(
2    ,)(/ 
,'
-	
%
-	
*%
(	(	
#%

$'	
			
		'"F
				
?	7 	=	>	2	 	

.'
=:7'F=:77	,7*"
F7

5				 
FLL   LLL)(L()L


 ,
*
,)( 
/'
=:7'F		    L
LL)(+L(L3 ,8)(+ 
0'
1
(%
#
$'	
	
		

	  !"#$%$
2'
3	
!%
#	
(%

"%
#	
$%
)	
%
		
$%
#
#%


4%
)
1%
-		
$'"		1				F
			 &#%%
5'
(	
4"%
(6	
#%
$7
%
896
-'2		

	

			 '"
$
:'

-%
7	
#%
"
(;%
(	
)%
1
'*

		F						 
$$%(%%
&<'
=	>	2	()2    ,)(3 
&&'


'.
	+.,./	

		,
=	>	2	'"F	
	 )&	$$%
&+'


'+3
	+/666.

		
=	>	2	'"F	 
)&	%
&,'
(4		
$4%
1
*6%
	
		
''	,
	
F	
	 #%%
&.'

6;%
	
$(%
1
6%
=	

;
)%
*
-%
1
#%

$
(%
)
"%
)>	
(%
6	
%
(;
($%
(	?	
(%

#	
(%
	
#%

-%
	
%
	
?
%

%

Page 11 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
12 
 

#'=			
			'
	F		 )&	%$$$%$
&/'
3	
!%
#	
$%
(!
$%
#
$%
1
%
)
1%
-		
$'
5
				
		F#
	G$
%
&0'
	
4!%
1
(%


#%
1	
%

%
3	
(%

3
8%
*	
*%
*	
%
;			
"%
;	
64%
(		
)%
(
3%

-
1%
#?
8'7					
		


		
))(F		,	
	 *		
		"
&2'
	
-%
6
@%
)	?
-"%
=				>
(%
	
@%

1#%
6
A'0		
		
				,(..(
)- ++$
&5'
)
(%

A6%
(	
A%
$	
=	
*%
-
6%
*
-%
(

*'			

		
		F?	
7(..-)- +	
+"$
&:'


'		
F
	
	 	%$
+<'
-	>
"%
"
1*%
#	
%

(;%
6	
$*'	
	
		 '(#	'",$+%
+&'
-	
%
	
=%
1	
'		9	:	
%F2	,!	7
07 +	
",
%%$
++'

%
1
"%
1	
%

A3%
	
(%
	
%
*
%
6
"%

(	
#%
#
-%
#	
%
#
*%

"%
		
%

(%
	
%

6
#%
;
'"				
		
			
	'F	 )&	$%
+,'
;
4%
	
"%
A	
(%
B
"%
#
$6%
	7
$%
$(		
%
"'
				#	
			
	 )-.
+.'
B>
%
*		
$%
;
-#%
1>
#(%
8	
)%
)	
#%


%
!	
%
#	
*'		7
22	
2	!			20	 +	
+"
%
+/'
	
(%
-
-%

)6%
(	)>
#'
		
	
						F
		 
&/
%$$$
+0'
6	
%

#%
6	
3'	!			B0
	
!	F7!	7700
		5# 
0	.'"$
+2'
*
#%
A
%
(
A%
B	
)%
@
1%
@	
A%

%
-	
1'0	7
K00
		5#"	0
			!	
2	! 1",
+5'

#*%

";%
=
%
	?
-*%
A		
%
*?	
*(%

(	
(*%
#	
")'700
		5#	
	F		
			 .%%$
+:'
;	
!-%
*		
%
#	
%
*	
*%
)	
"''
	

						
 +&	*	
.


 
Page 12 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
13 
 


"			=	>	
2	 ":M	5

!	$:M5!&,=	
>	2	7	0

	$=>270&,=>20				 
	#	=>270
:M5!,	
		 
J!:	=	>	2	',",=55
 
Page 13 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
14 
 
	?
&'
	
	
	
2
	
,<
	
	
	

	

	%


		
	





	
	
	

	

'

;
#	

!	

	
=


6 
* 0
	
	
$%	,	
.3405&
* 0
	
	
$%	,
	.3405&
" 36),.++ +-/  -4$ -4 .4& (,(+/  )4$ (.4 )(4&
" 3+,.( (  /4$ +4 -4& -(  (34$ ()4 (.4&
-	 2$  34335 2 34335
)
#	

!	

	
=


6 
* 0
	
	
$%	,	
.3405&
* 0
	
	
$%	,
	.3405&
" //,.- 3)(  -4$ 64 .4& (,(-  (-4$ (64 (.4&
" /+,3 6  /4$ +4 -4& --  (+4$ ((4 (64&
-	 %2%$  34335 2 34335
Page 14 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
15 
 
	?
+'
!?

	

	



	
	
?



	
 
 
 
 
 	
 	
 
 
 ?
 
 	

'

;
#	

	 =
 
	
=
$4&
	


=
$4&
	


=:7	 +)3,6/ +,63$- 4& (3,/.$6+ )4&
5
 )/,-)- (,+-$ .4& )/,).+$.- 4&
5	 (6+,-( (-,./-$( .4& (6,.)/$.. 34&
-	 2$ %2435 24$35
6.7	8$	,.('	4&
9'#		5 :; :;
)
#	

	 =

	
=
$4&
	


=
$4&
	


=:7	 3(,6/ +),(3$- 4& /3,/3+$6( /4&
5
 +,36 (,)/$ 64& ,+3$.- (4&
5	 (-,3( ),+$(( 4& (6.,).$.. +4&
-	 %2%$ %2435 2$435
6.7	8$	,.('	4&
9'#		5 :; :;



 

Page 15 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
16 
 
	?
,
8	

?
	

!;
;	

;
	

7
	

	
=

	
=
$4&
	


7	 (+,.-- .,))$- /4&
7

 (6,-/6 6,.6($6 +4&

 ((3,+/ .,(($6 .4&
"	 .6,3- 6,.6)$- )4&
-	 %2$ $%2435
6.7	8%4&
9'#		5 :;
)
#	

7
	

	
=

	
=
$4&
	


7	 ()3,3 ((,(-$- .4&
7

 ()-,+3- .,6./$6 /4&

 (+,/.. ((,/($- 4&
"	 ((/,(-+ .,6-$- +4&
-	 2$ %2$4$35
6.7	8%4&
9'#		5 :;



 

Page 16 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
17 
 
	?
 .'
 !?
 C	
 	
 ?
 	
 ?D
 
 
 	
 
 	
 	
 


	


?
	


;
#	


N	
	
	
=:7	 5


5	
)3 ),./.L+-,)))$/ )4& ()-L.)$(+ )4& ),-6L)+,).-$(( /4&
)/- -,6)L(-,/-($- 4& ).(L-,6./$ 4& ,66L6,-++$( 4&
).(( (,/-L()-,.)$6 -4& )+-L.,(+/$) 64& 3,+(L+.,.36$( .4&
)()(+ (),/L(.,36($- -4& -(L6,.-+$+ -4& /,./L/),6)$(( (4&
+, $%2<%2$435 2%<24$35 2<%2$435
6. 7	8 % 	6
.#4&
9'#		5
:; :; :;
)
#	


N	
	
	
=:7	 5


5	
)3 ,+.(L3,($/ /4& )(L(,(33$(6 +4& ),3(+L)(,6/3$(( /4&
)/- (,.6(L().,6..$- 34& (L((,((+$) 64& ,-6-L3,6$( .4&
).(( (),.)+L(3-,)/)$- )4& (L((,-6$) /4& /,3L3),.63$(( +4&
)()(+ (+,.).L(/.,(-3$- -4& ++-L.,.(3$+ 34& 6,.-3L6,/6$(( +4&
+, %2$<2$4$35 2<$%24$35 2%$<24$35
6.7	8%	6
.#4&
9'#		5
:; :; :=

 
Page 17 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
18 
 
	?
 /'
	
 	
 

 	%
 
 	
 	
?
 
 	
 



!;
	




;
#	

N
	

	
 7 4

$7*&
		
!( !) !@!+@!3
)3 +-,))) )3 +4 3. .4 (+ 64 + .4 /- 3$( +&
)/- (-,/-( (6 (4 /6 (4 (3 -4 + 34 /- 3$( 6&
).(( ()-,.) ( )4 /. /4 (6 (4 + -4 /- -$( -&
)()(+ (.,36( (( 4 /. 4 (. +4 + 4 /. ($( 6&
+, %2$ 3 3 3 %3 45
6.7	8%
	6.#
:;4&
9'#		5 :=4&

9'#		5
:;48,
+ *>+5
)
#	

N
	

	
 7 4

$7*&
		
!( !) !@!+@!3
)3 3,( ) 64 / )4 (/ (4 + /4 6 $. &
)/- ().,6.. () -4 6 /4 (/ /4 +) 34 /. /$. &
).(( (3-,)/) . 64 6) 4 (- (4 + 4 /. $. /&
)()(+ (/.,(-3 - (4 6) 34 (. +4 +) 34 /. )$. /&
+, 2$ 3 3 3 %3 %45
6.7	8%
	6.#
:;4&
9'#		5 :;4&

9'#		5
:;48,
+ *>+5
Page 18 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
19 
 
	?
0'
	
	


	

	

	

	

	




!;
	
	

	


%
?
?



;
#	




7
N	

)3 )/- ).(( )()(+
=
4

$.3405&
=
4

$.3405&
=
4

$.3405&
=
4

$.3405&
!( (),)6 3 /$3 )/ & (-,3- 6 6$6 - (& (6,// - $6 .- 6& (3,-). ( $. -( 6&
!) )-,-6( / 3$/ / -& 6),.+6 - $- (- 3& -.,63( - )$- - +& ./,6( . $. (. 3&
!!3 6,-( 3 /$3 (/ )& (6,(3+ 6 ($/ -6 3& )),-3 3 .$3 // )& )6,(( / )$3 ./ 3&
)
	




7
N	

)3 )/- ).(( )()(+
=
4

$.3405&
=
4

$.3405&
=
4

$.3405&
=
4

$.3405&
!( ((,( / +$3 ./ -& (/,/+. 6 .$6 3- & (3,).- - -$- +. & (,6+( . ($- 6. /&
!) ,3. / 6$/ 36 & .(,/++ - -$- /. & ((+,/
/
- +$- - /& ()),//+ . $. (. +&
!!3 -,3 / $3 -/ -& )(,36 6 3$6 )6 .& )-,3.- / 6$/ +6 & ),6- / .$/ /6 )&

 
Page 19 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
20 
 
	?
2
7
E	
	>	F




	








	

	


,<
	

	

!;
	

	



	'

;
	







#
	









(
C&D

	


			

	
	
 !"
	!			!#
;##
C:/G4D%
-	
(
C+D

$%	


	&		

	
	
 !"
	!			!#
;##
C:/G4D%
-	




	
 .(,( (OP (OP

 +,63  6.$ /(( &!C -/  -)$ /( 6&!C (+
A	


	

+<<,/
 +-,))) (OP (OP
+<<05
 (-,/-(  6.$ // ./&!C (6  -3$ 6( +&!C ((
+<<:&&
 ()-,.)  36$ +6 /.&!< (  /+$ 3) 6.&!< (
+<&+&.
 (.,36(  +($ + 3&!< (  +-$ - /&!< (

 -&
 /,6+3 (OP (OP
-+
 )--, ( -$( 3( -(&!C )) ( 3$( ()) )&!C 6
-,-/
 6,(  ($) )6 ..&!< (  +$) +6+ 3(&!< (
	

		


8
 ),(-/  (OP
-
 ))),(.   .($ 6.( &!C (+
(		

	7


46"%%
35

!
 3,/36  (OP

 6,-63   -3$ 6( )&!C 6-
	

	7

46"%%
35
!
 ),6/6  (OP


 .,+   63$ 36( &!C +6
;	
HI

	

)-,/(   6)$ 3- -.&!C 
8I
8

?'

/-,6/(   -($ /)( /&!C (
	

46"2
35

	

 (.(,..+  (OP
*

 .6,(  ( (($ .+( &!C ))
	

 (/,)  ( (+$ -( 3/&!C +(
!
?



),.+6  ( ./$( (3 +&!C (
	H*
 +6,)63   .)$ 6( (/&!C +.
Page 20 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
21 
 
	H	
 3,..   --$ 3+( ++&!C /)
	H

?

(,+(+   63$ +6( )&!C )
*H	
 ((,.)6  ( -$ 6/( 33&!C /3
*H

?

)6,-3  ( ()$ -6( ++&!C .
8

?	

,(-  ( +$ 6.) /(&!C )+
;


46"
35



 (/,6(  (OP
 
 (3.,./   .$ -( .&!C +
;?
 6),(3+   .$ 66( ((&!C +(
#
?
 .,-(6  ( 3$ 6( 3/&!C -)
#	
 ),+.   6$ 6( +&!C )-
)
	


 





(
C&D

$&	


	$&		

	
	
 !"
	!			!#
;##
C:/G4D%
-	
(
C+D

$&	


	$&		

	
	
 !"
	!			!#
;##
C:/G4D%
-	




	
 +/-,/( (OP (OP

 +),(3  6)$ 33 .&!C ()  6$ 3+ .(&!C -
A	


	

+<<,/
 3,( (OP (OP
+<<05
 ().,6..  -.$ 6+( -&!C )  -.$ 6( 6&!C )(
+<<:&&
 (3-,)/)  //$ 33 -&!< (  //$ 3+ -&!< (
+<&+&.
 (/.,(-3  +6$ - 36&!< (  +/$ - 36&!< (

 -&
 3/,/.6 (OP (OP
-+
 /),)/+ ( +-$( ()( .6&!C / ( +/$( (( .&!C .
-,-/
 .(,+(3 ) 63$) / /-&!< ( ) /-$) ( 3.&!< (
)


46"$$
35


 +-,)(  (OP
 
 ),-33  ( (($ -3( +3&!C +3
;?
 3,.(  ( (($ /+( .)&!C 6(
-		
 3,-/6   /6$ )3( 6.&!C +)
 	
 6,)..   ($ (. 3(&!< (
	
 
 ()3,3  (OP
Page 21 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
22 
 

 ()-,+3-   63$ / -.&!C (

 (+,/..   -)$ /. .3&!C (+

 ((/,(-+   --$ 63( 3&!C (/
?!@&'#6'67(&4%
.#A58
"#8'&	

 

Page 22 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
23 
 
3
6

	( 0
	
				
&	E&

	'	"	$	%		
			.3405A

	!C ((	!C (6,
& 

	) 0
	
				
&	E&

		    	 $0
	       =:7 	,
5 
 0  5 :	 	  !C (, !C ) 
!C -+	!C ),!C .6!C (),& 

	 '			
	
		=:7	
	
 & 	  E&  
 $	  %	 	
 	 		
.3405A
	HI!C -6	!C .3,
& 

	+ '
	
		=:7		
&	E&

$	%		
		.3405
		
		A

	!C /.	!C (6,& 

	3 0
	
		
&	E&	

$&$&	=:7	+ 	
		$0
	
     )3, )/-, ).((  )()(+, 	,  !C -,
!C .,!C 6!C (+	!C -+,!C )+,!C 6!C 3/,
& 


Page 23 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only













	






	






      
		
 







	






	






      
		
 
Page 24 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only













	






	






      
		










	






	






      
		
	








	






	






      
		




	






	






 


















	






	






      
		










	






	






      
		
	








	






	






      
		




	






	






 










Page 25 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only












	






	






      
		
 









	






	






      
		
 

Page 26 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only













	






	






      
		
 		
	 








	






	






      
		
 		
	 
Page 27 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only











	















      








	















      








	















      








	















      








	















      








	















      








	















      








	















      


Page 28 of 28
https://mc04.manuscriptcentral.com/bjj
The Bone & Joint Journal
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
